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This invention relates to a seating system and inparticular, for a system which is adapted 
for use in stadiums and in auditoriums. In our description we will refer, generally, to 
stadium seating but this is not to limit the concept of the invention in any way. 
Dfr-scrrp*i"ton &f fV\^ Prior* Art" 

Stadium seating is usually based about beams or the like which are connected either 
directly or indirectly to a floor or vertical riser in the stadium, individual seats are then 
connected to the beam by way of a clamp or the like which clamp has one component on 
the seat and one component which can be placed thereover on the other side of the beam 
and the two can be interconnected. Generally this means that the system is designed for 
a particular seating arrangement and although individual seats can be removed and 
replaced, the actual arrangement of seats is basically fixed. 

In an alternative arrangement the beam has been provided with plates or the like which 
are welded or otherwise permanently attached thereto to which individual seats are 
connected. 

In a still further arrangement, individual seats can be connected to the floor or riser. 

These arrangements axe very inflexible and are usually designed for the particular stadium 
in a particular configuration and can not be varied from this. 

One object of the invention is to provide a seating system whereby the location of the 
seats is very much more flexible than has previously been the case. 

The invention, in one aspect, comprises a seating system having a beam which is adapted 
to be connected to a surface adjacent the position at which seats are to be located, means 
whereby at least one seat can be connected to the beam characterised in that the beam is 
so formed as to be adapted to receive a formation on the base of a seat whereby the seal 
can be located at any required position along the beam. 
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The beam may comprise an extrusion having two spaced parts one of which is adapted 
to receive means whereby the extrusion can be connected directly or indirectly to a 
support and the other part provides means whereby seats can be connected to the 
extrusion, the two portions of the beam being arranged that connection of seats to the 
5 extrusion is in no way obstructed by the connection of the beam to supports. 



a 



Then a third aspect of the invention we provide a seat for a seating system which has 
back member which is adapted to carry the load of the seat and a seat support which has 
two arms which are adapted for connection to the back member at two spaced positions 
so that effectively a truss is formed, one of the arms of the support being adapted to be 
connected to a beam to locate the seat and the support also having means whereby a seat 
assembly can be connected thereto. 

The seat support may include a pivot so the seat can be pivotally connected thereto. 

The invention also provides a seat having means whereby identification can readily be 
provided it may also be provided with means whereby a writing tablet or an audio/visual 
display can be associated therewith. 

Seats can also be provided with means whereby they can be readily upholstered and re- 
upholstered can be supplied with arms, extended backs and have other modifications 
associated therewith without any necessity for re-engineering. 

D£StR,XP7X(JA/flf The OfcAn/XA/ft FXG^kS 
In order that the invention may be more readily understood we shall describe, in relation 
to the accompanyingdrawings, one particular embodiment of the invention together with 
certain modifications that can be made to it. 

In these drawings: 

Fig 1 is a perspective view of a seat of the invention and the beam to which it is 

attached; 
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Fig 2 is a view similar to (hat of Fig I which the seat portion raised; 

t 

Fig 3 is a perspective of the beam and its attachment to a riser and the attachment of 

one side of a seat thereto; 

Fig 4 is a perspective of the beam extrusion; 

Fig 5 is an end view of the extrusion, showing a connector therein and being connected 
to a bracket; 

Fig 6 is a side view of the seat assembly with the seat lowered; 
Fig 7 is a view similar to Fig 6 with the seat raised; 
Fig 8 shows a seat support arrangement; 

Fig 9 shows the attachment of a seat to beams at an angle to each other; 
Fig 10 shows a first form of arm rest used with the invention; 
Fig 1 1 shows a second form of arm rest; 

Fig 12 shows a form of writing tablet suitable for use with the invention; and 

Fig 1 3 demonstrated a possible connection of a video and/or audio/video arrangement. 

Seats of the invention are adapted to be connected to a beam 10 which in the preferred 
""ustrated, form is an aluminium extrusion which is adapted to be connected to fittings 
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locatcd on a riser behind the required position for the seats or on the floor where the seats 
are to be located. 



When one considers stadium seats it will be appreciated that these are normally located 
on a flat portion 3 1 of the stadium floor with a riser 32 directly behind so that the seats 
s ^PP^oenablegc^dvisionfro^ 
or more rows of seats between each riser. 

Where there is such a riser it is often convenient to attach the beam to this as shown in 
Fig 7. Alternatively, if it is attached to a flat portion of the floor, the arrangement can be 

as shown in Fig 6. 

-o "There are provided mounting brackets 20, which may are preferably made of steel but 
could be of a glass reinforced plastics material or the like. 

As illustrated in Figs 5 and 7, the bracket is designed to be connected toariser32 and has 
a plate 21 which abuts the riser and is connected thereto by bolts 22. A plate 23 which 
receives the beam 10 may be supported by a fillet 24. 

is The connection of the beam to the plates 23 will be described later. 

One aspect of the invention is that the portion 19 of the beam lOto which the seats 50 are 
connected isdistinct from the portion 18 which is connected to the mounting brackets20, 
themountingofthebeam does not many way adversely effect the positioning of the seats 
on the beam. Thus the mounting brackets 20 can be fitted at positions which are 
desirable to the fitter and are not constrained to be fitted to specific positions, to enable 
the seats to be connected where required, which has been the case in the past. 

That is, should there be any flaw in the concrete or other surface where a mounting 
bracket is to be connected, or should there be a ventilating duct or cable duct or the like, 
the mounting brackets can simply be located in a position adjacent this obstruction. 
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J^dulsfin&JUaHri^ wh i ch i s adapted to l ec eive a connector 3E 



Th,s connector may be of aluminium, has an external shape to be received in and moved 
along the cavity and has a central aperture 31 which, as illustrated, has a recess 32 
5 directed towards the extrusion the recess being adapted to receive a bolt head and it is 
so formed as to closely receive the bolt to prevent this from rotation relative thereto. 

When locating the beam, the required number of mounting brackets 20 are provided and 
an equivalent number of connectors 30 are located in the beam and each is associated 
w,th a mounting bracket. Before locating a connector member 30 into the beam a bolt 
35 is passed therethrough and these bolts are passed through corresponding apertures in 
the mounting brackets 20 as can be seen from Fig 5. It is only necessary to then place a 
nu, 36 on these bolts tighten the nuts and the connector pulls down onto the beam and 
the support assembly is firmly located. 

However should it ever be necessary to remove the beam this can readily be done simply 
s by removing the nuts holding the connectors down and this permits the beam to be 
removed or, alternatively, the nuts can be loosened and the beam can be moved 

longitudinally. 



It wil] be seen that as the connectors are located in a recess on the under part of the 
extrusion the remainder 1 9 of the extrusion is remote from the connectors so there is.no 
obstruction caused by them to the seats. 



Th e soato 50 o f Uk , ^tuu m ay have a co mp l ete body ahcll^ efetabJ^ 
back portion 51 and a seat portion 52, withjhesei^^ t0 
back portion so *at •whenthes^^ it can be biassed tQ rotate 

adjacent me^dc^wfttoTT^provide minimal obstruction to persons moving along the 
Stastim. The positions of the seat ca p be seen from Fins 5 and f> 
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In the seat of the invention the back portion 5 1 may be basically structural and be adapted 
to cany the weight of ft. sea, This can be provided by providing a reinforcing beam 
passtng basical.y around the periphery of the back and by using an engineering grade 
plastic of the required thickness to give the strength needed. 

~ BOttr " Cat ^^ 

ConventionaHnjectionmouldingprocessescannotefficientlycreate large section details 
on thm parts due to problems with excessive deformation due to differential shrinkage 
related to the varying cross section. Heavy sections also require longer cooling times 
extendmg the machine cycle rate beyond cost effective limits. 

In our design nitrogen is introduced into the large section beam during the moulding 
process, the gas pressure forcing the interior material to be displaced into an overflow 
located at the end of the beam. This creates a hollow beam section with a wall thickness 
sun lIar to the remainder of the part, eliminating differential shrinkage and maintaining 
a cost effective machine cycle time. 

The seat and backrest of the invention are unique in the application of gas to remove 
large amounts of material from secondary features of the part. There is an enormous 
degree of difficulty in achieving this as the features are distributed around the part and 
large amounts of plastic material must be made to flow in various directions from one 

area to another. 

Associated with the back, there may be a pair of seat supports 60, one on each side 
thereofandeachseat support may comprise two arms 6 1,62 interconnected a. their centre 
where there is provided the seat rotation mechanism 63. 
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The support can be injection moulded and could be a glass reinforced plastics material 
which can have the required strength characteristics. 

The free end 64 of the arm 61 which is upwardly directed can be adapted to contact a 
complimentary shaped part of the seat back 5 1 within which it can be received and can 
5 be held in position by a screw or the like passing through the back into a threaded insert 

65 in the free end of the arm. 

Byplacingthisarm into the complimentary recess, the load is passed through themateria. 
of the back rather than the screw which is effectively simply ,o hold the components 

together. 

.o At the free end 67 of the other arm 62 there is a formation 68 which is complimentary to 
the upwardly directed portion 19 of the beam. 

Wepreviously stated that the extrusion comprising the beam has two effectively separate 
parts 18, 19 and this upper portion 19 has a nose 15 which is directed inwardly and a 
curved upper surface 1 6 having at its free end 1 7 a return. 

.5 The corresponding lower portion 68 of the arm 62 has a returned portion 69 which is 
adapted to pass over the return 17, an intermediate portion 70 which is curved to 
correspond with the curved portion 16 of the extrusion and a further forwardly directed 
portion 71. 

Provided on the forwardly directed portion of the arm there can be a toggle fastener 72 
» which can be moved from a position where it is free of the extrusion to a position when 
the sea, assembly is located thereover it can pass under the nose 15 of the extrusion and 
be tightened by way of a bolt 73 through the formation 68 into a threaded aperture 74 in 
the fastener 72 to prevent any movement of the seat. 
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Th.s arrangement is most satisfactory as i, means .here are no free components which 
have to be handled separately from the restofthe seat, the seat can simply be broughtin.o 
posmon, the return portions 69 on each side passed over the return J 7 of the extrusion 
theseat moved downwardly about the return until the curved portion 70abuts the curved 
port.on 16 of the extrusion and the toggle fastener 72 rotated to lock the seat into 
position, and the bolt 73 tightened. 

This arrangement gives the seat of the invention one of its major advantages. 

Firstly, at any time, the seat can be removed from the beam simply by releasing the two 
toggle fasteners 72 and lifting the seat away from the beam 10. Further, if it is required 
to vary the spacing of seats, it is relatively simple to loosen the toggle fasteners and 
smaply slide the seats along the beam so that they are either spaced a greater or lesser 
distance from each other. 

There are specific applications, as will be described hereinafter where it is essential that 
the spacing of the seats be greater that, in the basic configuration and it means that if it 
« required to change the configuration of the seats at any time there is no necessity to 
makeanyalteration to the beam or to the seats to permit the adjustment. Specifically the 
seats can be moved past the mounting brackets without having to be disconnected from 



the beam. 



This provides a substantial advantage to the stadium operator as these modifications can 
bedone by unskilled or semi-skilled persons without the necessity of the use ofany.oo.s 
other than a spanner to release the tension on the toggle 74. 

The seat component itself, where this is pivoted, is connected to the seat rotation 
mechanism 63 at the junction of the two arms 6 1 and 62 and may be provided with a two 
stage action such that the seat lifts automatically when vacated, to an initial position 56 
«n F.g 7, somewhat less than vertical and upon application of rearwardly directed 
pressure, is able to move to a full vertical position or beyond. 57 in Fig 7 
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The purpose of this arrangement is to provide an initial position, which provides for ease 
of returning the seat to it's downward position, (this is particularly important when the 
user has stood up quickly and maybe unaware that the seat has automatically risen) and 

asecondarypositionthatmaximises room in frontofthe seat so that should the occupant 
s be required to stand to make room for a person passing in front, the seat may be moved 
to it's most rearward position with out a deliberate effort by the occupant. 

In the invention the automatic travel to the initial position, shown as 56 in Fig 7, may be 
effected by means of a counterweight positioned at the rear 55 of the seat , while the 
motion to the secondary position, shown as 57 in Fig 7, may take place against the force 
.0 of an helical spring located in the pivot mechanism 63. The purpose of this spring is to 
return the seat from the secondary position 57 to the initial position 56 once pressure is 
removed, enhancing the safety and convenience. 

It will be seen from the foregoing that the wholeof the seat assembly, with the exception 
of the mounting brackets (which may be steel), the inserted threaded portion at the free 
.5 endoftheupwardlydirectedarmwhichisconnectedtomeback,thespringforthereturn 
ofthe seat andafurther inserted thread which can be used to hold the seat in positionand 
the toggle are made of plastics material. 

The plastics material used may be varied, we have made certain statements about the 
structural parts in the back and seatmembers themselves can be madeout of engineering 
20 grade plastics material by injection moulding. 

It is preferred that the material iseither black orofadark colour to minimise degradation 
after long contact with ultra-violet light and the material may include additives which 
increase resistance to ultra-violet light. 

There can be associated with the ends ofthe beam, end caps 80 which ensure no sharp 
» edges of the extrusion are directed outwardly and if required these end caps may 
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incorporate material, such as row numbers. Also, if required these could be illuminated 
by cabling passing through the aperture 14 in the body of the beam. 

i 

It is also possible to provide further cabling associated with the beam whereby 
audio/visual or other signals are also transmitted, this will be described hereinafter. 

Another aspect of the invention, as illustrated in Fig 8, is that seats can be located so that 
one seat support 60 is connected to one beam 10 and the other to a second beam with the 
beams at an angle to each other. The formation 68 on the lower arm of the seat support 
can have a degree of movement relative to the beam or can be provided with means 
whereby a portion can be removed to give such a degree of movement so that one 
member is connected to one beam and another member is connected to an adjacent beam 
with there being an angle of, say, up to 1 0 degrees between the two beams. 

This is a particularly useful aspect where the location of the stadium seats are required 
to be curved, say to follow a boundary of the stadium, as, if a number of relatively short 
beamsare used there is no restriction on the location of the seats as, should it be required, 
they can span two adjacent beams. This means there does not have to be a gap in the 
seating where the different beams are located. 



The seat of the invention may be provided with a large number of 



variations. 



For example, the seat portion may be provided with upwardly directed mushroom type 
extensions which are adapted to receive keyed slots in a cushion portion so this can be 
located on the seat simply by passing a larger diameter portion of the slot over the 
mushroom head and then moving the cushion towards the back of the seat. 

This cushion can then be located by one screw or the like. Thus, should there be any 
damage to the cushion at any time it is simple to replace the cushion portion and it is 
unnecessary to move the seat. 
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Mso, if required, on the front of the seat portions there can be a cut out recess into which 
can be passed a corresponding member which can incorporate a seat number 81 (see 
Fig 2) and, if required, can be colour coded. 



S.m.larly we may prefer «o provide a recess in the seat back which is on the forwardly 
Greeted part of the back but is basically in aligmnem with the recess which receives the 
free end 64ofthearm61 ofthe seat support which may incorporate the aperture through 
which the screw holding the support in position is passed. This recess can be provided 
with a cover member 82 which is of the same colour as the remainder ofthe back or, if 
required, could be of an identifying colour which could be the same as that used on the 
seat number on the seat portion. 

Thus, it is possible to define positions in the stadium by the use of a colour to indicate 
whereabout on the boundary ofthe stadium the seat is located, the row, which can be 
provided in the cover at the end ofthe beam at the aisles and the seat number. 



Each seat can be modified in a substantia] number of different 



ways. 



For example, if it is required to have arm rests on the seat these can simply be located in 
positionatthepivotareaofseatsupportingpivots andean readily be fitted by the stadium 
operator after the seats have been located. Samples of arm rests 83, 84 are illustrated in 
Figs 10 and 11. 



If the seats were originally located very close together it may be necessary to move or to 
space them somewhat to provide room for the arms but as described earlier this is a 

simple and non-skilled operation. 

We can provide high backs, not illustrated, for the seats. These can serve two purposes. 
Firstly, they can give an impression of additional value and can add to comfort and 
secondly, they can provide additional height to the seat back as far as a person walking 
along the row behind is concerned. This can be particularly valuable in stadiums which 
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rise steeply as persons could suffer vertigo or discomfort whilst walking along a row of 
seats where there appears to be no form of support on the low side. 

These additional seat backs can take any reouiredform but we doprefer to leaveaspace 
between the original back and the additional back «o permit circulation of air behind the 



5 user. 
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We can, ,f required, provide writing tablets associated with each seat, although these 
would normally be used in auditoria rather than in stadiums and in each case the tablet 
can fold away to a position beside the sea, when not being used. It can be raised 
upwards and positioned in front of the user when it is being used. One particular 
arrangement isshown in Fig ,2 where there is a writing tablet assemb.ySS which hasan 
arm 86, which may be connected to the beam 10 and a writing surface 87 which can be 
rotatable abut the arm to adopt a use position, shown in ful, Hne in the Fig and a stowed 
position, shown in dotted line. 

could connectaUptopcomputeroromerdevicetopowerforextendedoperationsand/or 
to a data hne for direct transmission of data. 

Again, these use additional space and if the seats were originally closely spaced they can 

already in position. 



Also, if required, we can space the seats and locate beam mounted tables between the 

seats. 



Thiscan be useful in suites inhospitality areas where space is not necessary of a premium 
but where >t is desired to make the users feel comfortable. 
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Each seat maybe provided with i,s own video screen 90 so that replays of just completed 
porttons ofthe game or other material such as a concurrent television broadcast ofthe 
event be.ng watched, or even another event, can readily be viewed by the user which 
screens may be normally located in an arm 91 associated with the seat and which may 
be brought into position in front ofthe occupier ofthe seat. Associated with these 
screens there may be an audio arrangement, which can haveaspeaker or speakerson the 
screen assembly or elsewhere on, or associated with, the seat. 

In one particular formofthe invention, the screen 90 is movable from a position at which 
a >s located in a casing 9. or the like beside the seat and which may be connected to the 
beam 1 0. The casing may act as an arm rest and has an upper portion 100 which can be 
hmgedly connected thereto, the upper portion acting as the arm rest portion when the 

screen is within the casing The screen run k~ j „ „ 

-Mug. ne screen can be moved outwardly from the casing when 

it is to be used. 



Thearrangementcomprisesanarm 92 which ispivotally connected at one end 93 so that 

pos.t.on where it extends outwardly therefrom as shown in Fig 13. The arm 92 has, a, 
.is outer end, an e.bowmember 94 one end 95 of which is rotatable about the axisofthe 
arm 92 and the other end 96 of which is rotatably connected to the screen assembly 90 



The movementofthe arm 92 about its pivot 93 is controlled toadegreebya 



gas strut 95. 



The gas strut is connected between the casing and the arm and the location of the strut 
.s such that, on movement ofthe arm from the position at which it is received within the 
cas.ng 9 1 to the position at which is extends fully outwardly therefrom, as illustrated in 
F.gl3,,hestrut is first compressed until it ispart way our ofthe casing and then extends 
That ,s, at the two extremes of movement it acts to hold the arm in the required position 
and between these it moves over centre. 
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That is, there is initially a positive force to maintain the screen in position within the 
casing and when the screen 90 is being deployed the arm 92 initially moves outwardly 
againstthe P res S ureofth e strut95 U ntilitreaches part way alongits movement when the 
strut goes over centre and then assists in causing the arm to move outwardly to its final 
5 position and to retain it in this position. To return the arm to the casing it is necessary 
to work against the strut during the first part of the movement and then the strut acts 
positively to finalise the movement. 



arm 



ive 
recess. 



The end 96 of the elbow, as previously mentioned is rotatable about the axis of the 
and can move between two positions. In one of these, the screen assembly can be able 
.» to be located in the recess in the casing, and this can be controlled by a form of positi 
engagement to ensure that the screen is in the required position to be placed in the 
This is the position marked A on Fig 13. Rotation of the screen assembly about the arm 
can bring the screen into the position illustrated at B and this by simply e controlled by 
a limiting abutment or the like in the assembly. 

• s The screen assembly 90 is rotatably connected to the other end 94 of the elbow and this 
rotation may have a stop, preferably a positive stop or detent at the position illustrated at 
B and the rotational movement my be basically frictional to enable the screen to adopt 
the position shown at C, the angle of which can readily be adjusted so that the screen 
angle is correct for the particular user. 

20 Inordertostowmescreen.itisf^tmovedfrompositionCtopositionB.bymtationof 
the screen about the end 96 of the elbow, the end 95 of the elbow is then rotated about 
the arm 92 to the position illustrated asAand then the assemblyis rotated about pivot 93 
causing the screen to enter the recess in casing. 

The elbow member 94 has an aperture passing directly therethrough and the arm 92 is 
2S "oUowsothatAenecessary^^ 

elbow to the screen itself, ft will be seen that such an arrangement is both aesthetically 
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Pleasing but also provides protection for the cabling against accidental or deliberate 
damage. 

The form of casing into which the screen passes and its method of connection to either 
«he seat or itself or the beam on which the seat is mounted can be varied depending upon 
the particular requirements. 

The arrangement could be such that there is a micro switch associated with one of the 
components so that when the screen ismoved to the exposed position, it is automatical* 
caused to operate. Alternatively, there could be a user operated switch on the screen 
Also,,f required the screenmay have brightness and contrast controls which are operable 
by the user, or these can be located in the recess for adjustment by a technician A 
volume control for the speakers) can also be provided at some appropriate position. 

If required, the seats themselves could be arranged to be folded and moved under a cover 
or otherwise located when not required. 

GeneraHy.it is required , ha, this be more or less weatherproof, although the seatshaving 
the screens would normally be under cover, and also be provided with surfaces which 
cannot readily be manipulated by users. 

It is also possible to provide seats which are able to be pivoted away from the beam to 
open a space for, for example, a person in a wheelchair ,o be able to have access to an 
area in their chair. 



20 In the specification we have described one particular form of seat and many possible 
vanat.ons in this and it is to be understood that these are not exhaustive but other 
vanattons can be provided without departing from the spirit and scope of the invention 
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